Abstract--In this paper, confidence intervals for the difference and the ratio of coefficients of variation of normal distribution with a known ratio of variances are proposed. The modified confidence intervals perform well both for the coverage probability and the average length. We show these results via Monte Carlo simulation.
I. INTRODUCTION
It is well known that the coefficient of variance (CV) has been one of the most widely used statistical measures of the relative dispersion. This is due to its important property such that it is a dimensionless (unit-free) measure of variation and also its ability that can be used to compare several variables or populations with different units of measurement. As a result, it has been frequently used in numerous fields of knowledge in science, engineering, medical, biology and economics The ratio of two independent coefficients of variation (CVs) is a particular problem in the estimation of two independent normally distributed random variables. This problem has previously appeared in the literature of Verrill and Johnson [6] . Their simulation results indicated that the performance of Verrill and Johnson confidence interval for the ratio of coefficients of variation by using the normal approximation worked quite well for small samples and the coverage probability of Verrill and Johnson confidence interval is not at least the nominal confidence levels. Recently, Wongkho et al. [8] have shown that the new confidence intervals based on the the generalized confidence interval (GCI) of Weerahandi [7] and the new confidence interval based on the method of variance estimates recovered from the confidence limits (MOVER) described by Donner and Zou [1] are better than Verrill and Johnson"s confidence interval. As a result, they recommended both method for constructing the confidence interval for the ratio of coefficients of variation. In this paper, we consider not only the ratio of the CVs of normal distribution but also the difference between CVs when we known a ratio of variances, Schechtman and Sherman [5] . Schechtman and Sherman [5] described "a situation of a known ratio of variances arises in practice when two instruments report (averaged) response of the same object based on a difference number of replicates. If the two instruments have the same precision for a single measurement, then the ratio of the variance of the responses is known, and it is simply the ratio of the number of replicates going into each response." They proposed a t-test statistic, which has an exact tdistribution with n+m-2 degrees of freedom, compared to the Satterthwaite"s t-test statistic. They found that their proposed test has more power than an existing Satterthwaite's test. However, they did not investigate the coverage probability and the expected length of the confidence intervals for the difference and the ratio of CVs when the ratio of variances is known. // reduces to
A. The Generalized Confidence Interval (GCI)
In this subsection, we present the GCI for the ratio and the difference between the CVs of normal distributions based on Weerahandi [5] . Weerahandi [5] 
B. The Method of Variance Estimates Recovery (MOVER)
Zou et al. [9] and Donner and Zhou [1] proposed a simple confidence interval for the sum of parameters 12 is in the form of 
Following Donner and Zou [1] , the confidence interval for , , , l u l u in (6 ) and (7) In this paper, the confidence intervals for the difference and the ratio of coefficients of variation of normal distribution with a known ratio of variances are studied. The performances of these confidence intervals were assessed in terms of coverage probabilities and expected lengths through simulation studies. The simulation results indicated that the GCI method produce the coverage probability close to the nominal confidence level, 0.95 for all sample sizes and values of c. Therefore our recommendation for the difference and the ratio of CVs when we know a ratio of variances is to use the GCI to construct the confidence intervals.
